INTRODUCTION
In treatment of craniofacial and midfacial fractures, various approaches and designs of surgical incision have been described. Among them, bicoronal approach has been indicated for severe comminuted zygomatic arch and zygomatic bone fractures because it allows excellent access to the temporal and infratemporal spaces for management of severe traumatic injuries. Moreover, this is the approach of choice for delayed correction of major zygomatic deformities by osteotomy or extensive bone grafting [4] .
However, there are many potential complications following a bicoronal incision, such as infection, hematoma, alopecia, visible scarring, and facial nerve injury [5] . Some surgeons advocate the lateral eyebrow approach for initial access to the zygomaticofrontal region [6] , but it offers only a narrow operative field and may result in eyebrow scarring and hair loss [7] . Therefore, we have adopted a zygomaticofrontal suture osteotomy technique using transconjunctival incision with lateral paracanthal extension. We performed a retrospective review of clinical cases underwent correction of malunioned zygoma with the approach to evaluate outcomes following this method.
METHODS
Between June 2009 and September 2015, corrective osteotomies were performed in 14 patients with malunioned zygoma (Table 1 ).
All operations were performed by a single surgeon. The mean age of patients was 48 years (range, 28-69 years). Eight patients were males, and six were females. Injury mechanisms included motor vehicle collision (n=4), fall (n=6), and assault (n=4). The causes of the malunions are as follows: delayed operation due to life-threatening injuries such as intracranial hemorrhage (n=8), missed diagnosis of fractures with non-intervention (n=2), and incomplete reduction/reconstruction at initial surgical intervention (n=4).
The mean interval from injury to operation was 16 months (range, 12 months to 4 years), and the mean follow-up was 1 year (range, 4 months to 3 years) ( Table 1) .
For preoperative assessment, all patients underwent clinical evaluations for bone integrity, position of the globe, change in canthal attachment, and soft tissue status. Radiographic evaluation (plain films, computed tomography [CT] scans) and ophthalmologic consultation were also performed [8] .
Medical records were reviewed for detailed operation notes, 
Operative technique
The procedure was performed under general anesthesia in the supine position. We operated on all patients using transconjunc- who had a history of communited zygomatic bone fracture (Table   1 ). Once skeletal foundations were reset, some ancillary procedures such as dermofat grafts and fat injection were performed in 6 pa- Table 2 ). The lateral paracanthal incision scars were inconspicuous, and none of the patients complained about the relatively well-hidden incision scar.
Case 1
A 69-year-old woman (No. 6) visited our clinic complaining of numbness on the right malar area. She had fallen 12 months before, but the fracture was not diagnosed at that time. A facial CT scan showed that the right zygoma was impacted medially. Corrective osteotomy and infraorbital nerve release were planned for the patient. The zygoma was approached via the upper gingivobuccal sulcus incision and conjunctival incision with lateral paracanthal extension. The old fracture line on the zygomaticofrontal suture and anterior maxillary wall was exposed. Some bony overgrowth observed around the infraorbital foramen. Osteotomies were made through the zygomaticofrontal suture, lateral orbital wall, infraorbital rim, and zygomaticomaxillary buttress (Fig. 4) .
The zygomatic bone was moved laterally, and the infraorbital canal was explored and widened to remove any possible compression on the nerve. The zygomatic bone was repositioned to its anatomical position and fixed with titanium plates. No complications were observed during the 12-month follow-up period.
Case 2
A 56-year-old man (No. 8) was admitted for correction of facial asymmetry. He had fallen from a 5-m height 12 months before and was cared for by the neurosurgeons, but the correction of fa- The most anterior point of zygoma-orbit complex compared with the normal side, mm.
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www.e-acfs.org Jae-Ho Chung et al. Lateral canthal incision for osteotomy cial bone fractures had been delayed because of a life-threatening cerebral hemorrhage. The patient had since recovered and wished for a more symmetrical face. In the operating room, we cut the zygomaticofrontal suture first with a reciprocating saw, and then the lateral orbital wall was cut with a round burr. We then performed an osteotomy from the infraorbital rim to the zygomatic buttress.
The zygoma was repositioned considering malar symmetry, and the findings of a mock surgery that had been performed earlier.
Fixation of the zygomatic bone complex was conducted using 1.5 mm thick titanium miniplates. There was no inferior orbital wall defect and thus no need for obliteration. No complications were observed during the 6-month follow-up period. The patient was 
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satisfied with the symmetry of his face (Fig. 5) .
DISCUSSION
Complete regional exposure is usually required to achieve correction of malunioned zygoma. Traditionally, a bicoronal flap combined with a lower eyelid incision and an upper buccal sulcus incision has been used for exposure of the zygomaticofrontal suture area because this approach gives excellent exposure of the upper craniofacial skeleton [9] . Using the bicoronal approach, the calvarium, forehead, supraorbital rim, orbital roof and lateral orbital rim can be widely exposed. Reflection of the temporalis muscle enables access to the lateral wall of the orbit and temporal fossa. Converse et al. [10] Pozatek et al. [6] stated that "the lateral eyebrow approach is also applicable to treatment of old or malunioned zygoma fracture." This approach gives direct access to the zygomaticofrontal suture line. However, it may leave an objectionable scar and partial brow depilation. Moreover, the overextended incision can make damage to motor nerve branches to the orbicularis oculi [4] .
Chuong and Kaban [7] advocated the use of upper eyelid incisions for initial access to zygomatic complex fractures. This approach offers greater versatility and enhanced accessibility to the superolateral rim compared to the lateral eyebrow approach. The soft tissues of the upper lid are thin and resilient, so the incision site can be easily maneuvered onto the bony surfaces. However, Langsdon et al. [12] reported that this approach was associated with a higher incidence of postoperative complications, such as eyelid-related complications and infection. Yanagisawa [13] suggested that this approach is not suitable for lateral or inferior displacements.
Subciliary incisions are also acceptable because it is desirable for exploration, sectioning of the orbital floor, accurate repositioning of the segment, and placement and stabilization of graft or implants. However, this approach can lead to visible scars and persistent edema, so careful attention to surgical detail can produce an aesthetic infraorbital scar line and little change for infraorbital nerve damage [4] .
To the best of our knowledge, this article is the first examination of transconjunctival incision with paracanthal extension for corrective osteotomy of malunioned zygoma. With this approach, we were able to expose the zygomaticofrontal suture and sphenozygomatic suture sufficiently to perform osteotomy. Compared with previous methods, this procedure has many advantages [14, 15] . First, our technique entails fewer skin incisions and minimal dissection, and can therefore reduce operation time, complication rate, and recovery time. Second, it produces inconspicuous scars and provides direct access to the zygomaticofrontal region for fracture reduction and plate fixation.
The lateral paracanthal incision technique, in which the lid is transected approximately 2 to 3 mm from the lateral canthus, does not disrupt the canthal angle and its attachment to the orbit, with less morbidity and better cosmetic outcomes than traditional lateral canthotomy. It also facilitates anatomical repair of the lid because of easy identification of the gray line, which serves as an important landmark [8] . In our series, there was no lid malpositioning, the most concerned complication of the lateral canthotomy.
As previously mentioned, the key to successful treatment of posttraumatic facial deformities is the establishment of a correct diagnosis and formulation of a well-organized treatment plan.
The vertical, horizontal, and sagittal dimensions of the craniofacial skeleton should be reestablished first. Even if skeletal reconstruction itself is symmetric, there can be soft tissue problems that produce asymmetric and deformed facial contour.
Cohen et al. [1] noted that the general goals of posttraumatic facial deformity reconstructions are (1) to restore normal and anatomic bone alignment, (2) to reestablish the underlying skeletal support prior to addressing soft-tissue abnormalities, and (3) to replace missing tissue with like tissue. Perino et al. [4] stated that aesthetic derangements in the periorbital soft tissues occur secondary to bony displacement. Tessier [16] reported that several procedures, such as rhinoplasty, lateral canthopexy, and scar excision may be needed following reconstruction as secondary operations. In some of our cases, soft tissue augmentation procedures such as dermofat grafts or fat injections were needed after skeletal correction.
Prior to each operation, we practice mock practice operations using skull models (Fig. 3) . Three-dimensional printing techniques combined with computed tomographic imaging were used to generate a precise skull model. With the aid of the threedimensional model and mock surgery, we were able to determine the exact osteotomy point and proper positioning of the zygomatic bone complex in our patients.
There are some limitations of this study. First, this study was 
